INTRODUCTION
Unilateral castration of the fetus has been shown to restrict the development of the ipsilateral genital structures suggesting that the testicular secretion is not distributed to the general circulation but achieves a local effect by some migra¬ tory process along the genital tract (Jost, 1947 (Jost, , 1953 . A similar local testicular effect has been shown for epididymal growth in early post-natal life in the rat (Suzuki, Toshimori & Mochizuki, 1955) . For the domestic hen, however, evidence is available to show that the presence of only one testis will assure the normal development of the contralateral epididymis (Maraud & Stoll, 1960; Stoll & Maraud, 1968) . 414 C. G. Pierrepoint et al. Skinner & Rowson ( 1968a, b) concluded from their vasectomy studies in the ram that some testosterone must normally pass along the ductus deferens in the testicular fluid to influence the development and function of the ampulla.
It has been proposed (Pierrepoint, 1974) (Pierrepoint & Davies, 1973; Pierrepoint, 1974 ). The experiments described in this report give further support to the hypo¬ thesis of a direct and unilateral androgenic control of the prostate and seminal vesicles and also provide evidence for the promotion of this influence by the epididymis.
MATERIALS AND METHODS
The rats used were Sprague-Dawley of the Charles River, U.K. strain between 10 and 19 weeks of age. They were caged in groups of three or four with freely available food and water and were exposed daily to 12 hr light and 12 hr dark. Anaesthesia was induced by either an intraperitoneal injection of 50 mg Themaion (diethylthiambutene hydrochloride: Burroughs Wellcome) in 2 ml Nembutal (pentobarbitone sodium: Abbot Labs, 60 mg/ml), or with ether depending upon the anticipated length of the operative procedure. Experimental and control animals received the same anaesthetic.
Purification of nuclei and measurement of RNA polymerase activity in intact nuclei Purified nuclear fractions were prepared from prostatic lobes and from seminal vesicles as described elsewhere (Pierrepoint & Davies, 1973) . Before homogenization in 0-25 M-sucrose containing 1 mM-MgCl2, seminal vesicles were cut open and the secretions were removed by several washes in this medium. Estimation of nuclear RNA polymerase under low-and high-salt conditions by measurement of incoporation of [14C]UMP into acid-insoluble material has also been previously described (Davies & Griffiths, 1973) .
Chemical analyses
The DNA content of the preparations was determined by the diphenylamine procedure of Burton (1956) as modified by Giles & Myers (1965) , using calf thymus DNA (British Drug Houses) as standard. The RNA content was assessed by the orcinol method (Schneider, 1957) , using yeast RNA (B.D.H.) as reference.
Plasma testosterone levels were measured by the radioimmunoassay tech¬ nique described by Hillier, Brownsey & Cameron (1973) , which uses a Chroma¬ tographie step and an anti-(testosterone-3-BSA) serum raised in rabbits. (Pierrepoint & Davies, 1973; Pierrepoint, 1974 (Pierrepoint, 1974) . The ipsi-and contralateral lobes of the seminal vesicles and prostate were removed and assayed 2 weeks later. The experiment was then repeated by ligating the right ductus deferens.
Experiment III. Eighteen rats were allocated equally to three groups. Three animals from each group were subjected to bilateral 'total' castration and the remaining three to bilateral 'incomplete' castration. Each group was then maintained, respectively, on subcutaneous injections of 100 µg testosterone, 500 µg testosterone and 500 µg testosterone propionate, given daily for 5 days.
Before death, heart blood was removed from the third group for testosterone analysis. The ventral prostates were taken and assayed as before.
Experiment IV. Nine rats were each subjected to unilateral 'incomplete' castration. The ipsi-and contralateral lobes of the prostate and seminal vesicles were removed and assayed in groups of three 4 weeks later.
Experiment V. The left testis was removed from nine rats and, at the same time, the right ductus deferens was ligated. The various lobes of the prostate and the seminal vesicles were removed and assayed in groups of three 2 weeks later.
In order to take into account any natural differences occurring in left and right lobes of these bilaterally symmetrical target organs, the dorsolateral and ventral prostates, and seminal vesicles were removed from nine intact rats, within the same age-range as those in the experiments described. The tissues were compared as in the experimental groups. (Table 2a ). The enzyme activity was similarly affected when the right ductus was ligated although the content of nucleic acids remained constant (Table 2b) .
The results of the three experiments to determine the effect of the presence or absence of the epididymides on the prostate and seminal vesicles of orchidectomized rats maintained on androgens (Exp. Ill, i, ii and iii) are shown in Table  3 . There was an increase in the weight, RNA content and activity of the RNA polymerase enzyme of the ventral prostates with increased dosage of testosterone and the use of the long-acting testosterone derivative but, in each case, these parameters were enhanced when the epididymides were present. Plasma testo¬ sterone levels (mean+S.D.) in the animals maintained on 500 µg testosterone propionate daily in Exp. Ill, iii were as follows: 'incomplete' castration 606-3 + 223-4 ng/100 ml; 'total' castration 274-0±9-5 ng/100 ml.
The results of Experiment IV show that there was no significant difference in the activity of the left and right lobes of the dorsolateral and ventral prostate following unilateral orchidectomy (Table 4 ). The seminal vesicles on the side of the operation had relatively higher levels of function in terms of weight, (Jost, 1947 (Jost, , 1953 Pierrepoint & Davies (1973) and Pierrepoint (1974) (Bunge, 1972; Wieland, Hallberg, Zorn, Klein & Luria, 1972) . This is further supported by the unaltered postoperative sexual behaviour observed in man (Nash & Rich, 1972) , and the rhesus monkey (Phoenix, 1973) . A reduction in the androgen output of the immature rat has been reported after vasectomy (Sackler, Weltman, Pandhi & Schwartz, 1973) which does not occur in the adult animal (Plaut, 1973) . The ultrastructure of the rat testis is similarly unaffected by vasectomy (Flickinger, 1973) .
More far-reaching interpretations can be ascribed to the results derived from Exps III i, ii and iii in which an endocrine function of the epididymides, not hitherto experimentally shown, may be assumed. In these experiments, it has been demonstrated that the prostate and seminal vesicles of orchidectomized rats treated with androgens will be maintained in the presence of the epididy¬ mides at a level of activity not achieved in their absence. Measurement of the circulating testosterone levels showed that those castrated rats which possessed epididymides and were maintained on 500 µg testosterone propionate daily had higher levels than 'totally' castrated rats on the same regimen (Exp. Ill iii). This suggests that the androgen-maintained epididymis is capable of synthe¬ sizing testosterone. Although this has been demonstrated in vitro (Hamilton & Fawcett, 1970) , the extent to which this apparently occurs in vivo is surprising and supports the view that a stallion castrated without also removing the epididymides will allow the gelding to retain many of the entire animal's masculine propensities (O'Connor, 1950) .
Changes in circulating testosterone levels cannot explain, however, the epididymal effect on the RNA polymerase enzyme of the ipsilateral lobes of the prostate and seminal vesicles in unilaterally orchidectomized rats (Exp. IV, Table 4 ). The ventral and dorsolateral lobes of the prostate of the orchidecto¬ mized side were maintained at the level of the intact side merely by the presence of the epididymis maintained by the opposing testis. The effect was less marked in the case of the seminal vesicles, and the lobes ipsilateral to the orchidectomy did not achieve equality with the contralateral gland. The level of activity however was more than double that of rats subjected to unilateral 'total' 422 C. G. Pierrepoint et al. castration (Table 1 ). This disparity may be due to the difference in sensitivity of the seminal vesicles to androgen levels (Price, 1936; Dorfman, 1962; Fujii & Villee, 1969) or to some additional dependency on the proximal gonad as well as on the epididymis.
It would appear that the epididymis ipsilateral to the orchidectomy is maintained by the contralateral testis, as demonstrated in the fetus (Maraud & Stoll, 1960) , and then redistributes this androgenic influence to the ipsilateral lobes of the prostate and seminal vesicles. Orgebin-Crist (1973) has recently demonstrated that spermatozoa will mature in an epididymis maintained only by the contralateral testis. This function of the organ, at least, must, therefore, be independent of its own gonad.
The results of Exp. V ( Skinner & Rowson (1968a) who showed that the reduced androgen-maintaining influence of a cryptorchid testis on the ipsilateral ampulla could be equalized with that of the opposing testis by contralateral vasectomy.
Another possible route of androgen transfer is that of the lymphatic system. This was left intact during surgery but the work of Lindner (1963) in the ram and of Haltmeyer & Eik-Nes (1974) in the dog has shown that the system may be disregarded when considering androgenic influences on remote target organs.
In conclusion, a unilateral control of the lobes of the dorsolateral and ventral prostate and seminal vesicles in the rat seems to be exerted by the androgenmaintained epididymis rather than by the testis alone. This effect is prevented by vasectomy, and experiments are in progress to determine how this local in¬ fluence is achieved.
It would be interesting to know whether this epididymal endocrine effect pertains during genital development in the fetus or whether such development is truly a function of the testis.
